Editorial  by unknown
Journal of Computational and Applied Mathematics 120 (2000) ix{x
www.elsevier.nl/locate/cam
Editorial
The numerical solution of optimal control problems in ordinary dierential equations and partial
dierential equations is at the core of many industrial engineering projects. In contrast to the popular
perception of optimization as a methodological \add-on", really ecient and practically implemented
numerical solution approaches require deep insight into large-scale structured nonlinear optimization
as well as a not negligible amount of investment of man-power into the computer implementation
of resulting algorithms, even if a fast solver for the direct problem under investigation is available.
Optimal control problems typically evolve from simulation tasks dening some output states to be
inuenced by some input controls. The traditional approach for the treatment of these problems is to
consider the states as functions of the input controls by way of the model equations. Since typically
the model equations are solved iteratively and the optimization is performed by an iterative method
as well, this approach results in at least two nested loops, leading to a rather high complexity of
the overall computational process.
In contrast to that, during the last years a number of numerical methods have been established
which treat the states and controls together as unknowns of a discretized nite-dimensional con-
strained optimization problem and apply SQP-type methods (SQP: successive quadratic program-
ming). Despite the resulting large number of variables, this approach has proven very successful.
For this concept and relatives, various phrases have been coined, e.g.: \optimization boundary value
problem approach" by H.G. Bock in the early 1980s in the context of ordinary dierential equations
and dierential-algebraic equations or \simultaneous optimization approach" by L. Biegler in the
early 1990s.
Of course, it can be argued that it is not necessary to directly discretize in order to treat all variables
simultaneously | it is possible to dene an SQP method in function spaces, as well. However, if
the discretization used by the numerical method nally implemented does not correspond to the
one resulting from a direct discretization approach, one has to take special measures in order to
guarantee local and global convergence. Although not mentioned explicitly, in many cases the direct
discretization approach includes remeshing after obtaining a solution on a given coarse mesh and
restart on a ner mesh. Thus, this approach is naturally thought of as in the context of a multilevel
strategy.
The aim of this special issue is to highlight certain aspects of this approach in the context of
ordinary as well as of partial dierential equations. All contributions in this special issue are de-
voted to the direct discretization approach and the numerical methods proposed are based on the
SQP-paradigm. As it is to be expected with the topic of this issue, almost half of the contributions
include reports on specic practical application problems. Those rst ve articles are describing a
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sequence of success stories of the use of the direct discretization approach. The other surely not less
interesting papers deal with numerical solution approaches for practical application model classes.
The area of applications ranges from dynamical systems and chemical processes over networks of
elastic strings up to turbine blade design, to name only a few. Thus, I have the impression that this
collection captures a good cross-section of this currently very active eld of research, which surely
is a distinctive part of scientic computing.
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